Drug effects on the release of endogenous acetylcholine in vivo: measurement by intracerebral dialysis and gas chromatography-mass spectrometry.
Intracerebral microdialysis was combined with a sensitive and specific gas chromatographic-mass spectrometric assay to measure the release of endogenous acetylcholine in the rat striatum in vivo. In rats anesthetized with urethane (1.2 g/kg i.p.), the levels of striatal acetylcholine dialyzed into a Ringer's perfusate were: (a) reliably measurable only in the presence of physostigmine; (b) stable at between 3 and 8 h of perfusion (30-75 pmol/20 min in the presence of 75 microM physostigmine); (c) reduced by calcium-free Ringer's solution, tetrodotoxin (0.1 microM), and vesamicol (1.0 microM); and (d) increased by elevated potassium (100 mM), atropine (3-300 microM), and haloperidol (0.75 mg/kg i.p.). In conscious unrestrained rats, the spontaneous release of striatal acetylcholine was not altered significantly following the administration of urethane. The changes in acetylcholine release observed in this study are consistent with the known actions of some drugs or ionic conditions on striatal cholinergic neurotransmission and are evident under the condition of urethane anesthesia. The present results demonstrate the sensitivity and suitability of this method for monitoring endogenous striatal acetylcholine release in vivo.